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(54) (57) yCTPOflCTBO fl/Ifl FEMOHTA 
OBCAOHOfl KOnOHHbl. BKrotwaioniee no- 
uufl cepaeHHHK. Ha mraoiett kohub Koroporo 



aaKpenneHa nopmipywaafl rwioBica c pacing 
pHicotHM kohjcom, npofcwiBHyio Tpy6y c 
BepxHHM ynopoM 5 ycraHotfnomifeift naa hhm 
aiopb. cocronmHll wa BepxHero h muKHero 
kmkjxob, nonocn, Mexay kotopwmh cootaena 
c nonocni!o cepne<nmKa, o r n h h a » - 
m e 0 c a tom, ito, c nonb» Ytipomewui. 

KDHCTpyKUHH H nOBWlXlQHKfl *H>eXTHBHOCrR 

era pa6ora aa cner KCKiio^eHHfl noBpewo- 
usa otScanKoft^KonoHHU siKbpe^nocneiiBHft ;^ 
ycTBHoBJieH c Bc^oKHOcn»» oceBoro nepe- 

MeraeuBfl baojii> cepaonHBKa h no/mpyaareeH 

6 OefeBXCropOH, BP» 3T0M BepXHHtt H WDKHHft 
KOKyXH H KOpfl # CHfl6*C6HW COOTDeTCT^HHO^e- 

nomwKBMM h noiawwcHWM ynopavm ,o6pa3yKnw- 
mb cocrenxaMH KQ*yxa h cepneHHHKa oaM- 
fxyrue xaMepw, coeOTHOHHwe c nonocrwo 
cepneMHMWi, a Mwwy ynopaM* paaweiaeHW i ■ 
caMoynnoTHSUcnwecfl MaH*en* 9 Koropwe b • 
Repa6oMeM nonoxeim* pacnonroiceHH bhtt- 

pH KCOKyXOB. 
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(iuMKueS npoMbcu/icMwoc rw m Mo*or 6un> 

, fj MCH0JO>3OBAH0 npM >C.T8H0BKe Moro/umsecKKX 

^ n/iflciupefl b wecrax MspyiueKMfl repMBTHMHO- - 
I CTB;o6caflHMx ■ KonoHM He4>rflrjx ; B0flHHba m 5 

* Yfi30BbDt CKBajKMM, 06pa30BABiU»lXC$l. : B , p«3>71B- ; ;: 



Aflcr co6/ft riinpaauiMCCKyio xa^tepy 7, 
coo6uxchk>io c no/iocrbio 8 cepneHHHKa 1 
nocpoflcr»oM paiTHoabKux kquqhob 9. 
« -if noflBWKMiJe cexropw . 5 b pa6o«ieM jiono- 
)K€Mmm onpenensnor Hapy*Hhifl ahbmbtp fiop- 
Ha.f Koropwft paBeH . BHyTpGHHGMy AuaMerpy 




:caflHo* kdhohhw, conepMcamee.npo<|>Hra>mJfl 



snepexpuBaTenB,: 



flopHHpyiM paaMeiuenu caMoynnor^ 



t 'fwiKopi H>HnpoxaMepy '[iJ'^tiS^^ h 17, o6pa^ 



^S^^^^ra'; H>ocraraeMOMy pe3yra>TaTy' ■ k hso6-^< cepne whkom rHApaBJiHHecKue xaMepu 1 8 fs^m 
l^^^fpeTCTBw HBJweiCB' ycrpoftcrBo xum peMDH-. «} 1 9/JloCTeflinie, a^jaioKO nonocrb 20 



70 



;*$5^' T * ; o6caaHOft . koaohhw, BwooHajcmee nomft 

i • V CepflCHHHK, % .Ha KHttKeM .KOKXt© XOTOporo 

, i I ^KperuieHaaopmipyiotcflH roaoBxac pbcumpa- 
^sfcViciHHM KoiiycoM, . npo4»HnbHyio rpy6y c Bepx- \ 

« •••'^ HMM flXOpb, 

} : : cocroflniHJI H3 BepocHero h mwraero lawnyxoB, 
: '-'iSv^'noJiocTb MOKJiy KOTopbiMH cooCuxeHa c no- 

^iocn>» L 2 3 • 25 

HeaocTaricoM yxa3aHHboc ycrpoflCTB hb- 

ViweTOI ^Cn3)KM0CTl> X0HCipyKOTH^H^B03M0)IC-- , 

fuu^KopeM d MecTfix 3anenneHHsrc Heft ^ 

mi aioek n xop» . . 30 

UenbM^o^pereHUfl-ynpDUieHHe xoHCTpyK- 
hhh h noBbnnemie 3cJ<J>exniBHocrH ero pa6or- 
/tu aa cser HcwiioMeHMSi noBpeacAetma o6cao- 




M €3K0 y^ C EM 0 yn /1 0 T Hfl K1UH M HC J? M a H)K e T QMM 1 4j 

«*'15i\cqoOTeiw~*c-; nonocTbio o nocpea-g 
CTBOM panHonbiiBDc kh Han ob 21-23. 
HioKwifl KOHeu cepaesHMKa oKflKMKBaeTCfl 
6amMaK0M^24 *c. o6paTHWM juiQjiQHOM 25.^^^i^j 
^ YcrpoflCTBO cnycKaerca b CKsajKHHy Ha..;^^;;^ 
KohoHiie HacoCHo-KOMnpeccopmox xpy6 26. . ,3\ 
Ha cepaenHMKe 1 hba h non flKopeM pacno- 
jioxeHbi npyxMMW 27 M 28. ■:±'$Zf4 
f-.ycrpoftcTBo pa6oraer cnenyxxuHM o6pa r .^figSfi 8 




| ; DtcD6paimpM Biwe^ero onycKaior b ckbb-^^ 
jKMK'y b 30Hy peMOHra o&aaHofl ko/iohhbi y.;-^:;;i% 
29 na HacocHo-KOMnpeccopHixx Tpy6ax !26.":;y^4 
b Koropofl cobaaior aaBneHMe nyreM aa- ^-j::^ 
kb 1 :km xcu a'koc th , icoTopafl, nonaaafl nepea ■ ; ■ ^^^ 

(cm. *m\ 1) b xaMepu 7, 18 h 19 h b ,>^^?^ 



^cxa- 35 

frKOBJieH c bo3mo)kmoctbio oceBpro nepeMeme- ^ 

|Whx cropoivnptt arow BcpxHUfl m hh^khhA . .. i oflHOBpeMeHHO hb ctchkM; kojkjocob 12 ji 

■ 5 ro6pa^^ly?pyr?ft. a»a*parMH .-.4. . KojiqfXM 12 h **ry<g£ 



nonocTb' 20;Me»cny yn/ioTHHTem>HNMH mqh- 
^TaMM "Vl y 4iii 15, bKaabiBaeT AaBneime 

. . . .... .'V'^u-lj 

13^ynjioTHHTOnbKbix MatoKeT 14 m 15 H >>^^ 



sBenoABa^KMbiM^M noABiooajM ynopflMH, 




toyioamMH co; : 
ffka^3aMKwyTMe icaMepw. coeAHHeMmae c no- 
' r AOCTbio cepaeMHHita, a ^eacay ynopaMH 
po3Meme«w caMoyimortwicmMecfl " Maiwe- 
rw, Koropbie b Hepa6oseM notionem* pacno- 45 
■>j; naxceKbi BnyTpw xoxyxoB. 

^Ha 4>Hr.. 1 H3o6paxeHO ycTpoftcTBo, 06- 
OT9fl bha; Ha far. 2 - to OKe f b Hanajib- 
TOfl^MOMeHTjAopHOBaHHfl; Ha 4>Hr. 3 - ce- 
^«He^ r A^ 50 
t B-;B hoX$hiv 1 •?4SSSggp^^f* - 
ycrpoftCTBo' coctomt : H3 Y nonoro cepAe»nw 

1 (CM-4>HT- 1), HB KOTOpOM XeCTKO 3BK- 



27 h 28, ABHraiorcfl b npoTMBonono)KHWe 
CTopoHW ao nonnoro cxarvw nocneAHHX h 'Y-y'^yM 
ocBo6o)KAaior ynnornnrenbHbie MaH*ceTbi 
1'4 h 15, jcoropwe pacnpaM/wflCb, ynwpaior- 
cn b o6caaHyio KonoKHy 29, o6pa3yw c ee 
CTeHKofl rHApaBAHHCCKyio Kawepy 30, IIoa 
AaBAeraeM^acHAKDcrw ynpyran AHa+parMa 4 
Ae^opMHpyercfl u k nepeMemaer noABiOKHbie 
ceKropw 5; 1 a'o ynopa orpaHHMHBaiomKx »^Ty- 
noB v a/Kopnyca.3 <J)opMMpyKwero flopHa^H ; 
^T^caMwMBMB^iM nonomeHH© 



peoneH c noABWKHbiM pacmHpawimfM.^OHy- 
coM|2^4opMHpy^^ ^■" > 
'rarrpoW oa KAwneHbi ynpyra$i r AHa^parMa 4, 
npflBHJtcHbie ceKTopw 5 h noABH>«Htic Ko/ib- 
ua 6. npocrpancTBO. orpamiMeHHoe Kopfiy- 
com 3 h ynpyroft A>ia4)parM0ft 4, npeAcraB- 



;: ^Upc^iwHa^Tpy6a 10 noA aghctbmgm * 
ycHJiHJi, co3AaBQeMoro KowyxoM 13. nepe3 
npy^KHuy 2:8^ Ha .noABH5«HUft ynop 11; A 
nepBoiiana^Hbifl \ momght. nepeMemacTCfl^PHH. 
Hae3^aer Va paciuHpfliciiiHfl xowyc 2 h txe- 
4>opMiipyeTCfl (cm. Ha *«r. 2). npoHcxooHt 
kbk 6bi 3awiHHHBanHe npo<t^tifc'>oft ipy6w 



55 




3 loin; 

10 B oGCBfllOR JW.TDHHO ^O. fl-VlCO 00 CMPT 

noBbnui ih» nflBneMMrt b Kastepe 30 coaflfler- 
ca ycw/ine n/w nporacKHBSHMfl aopHHpyxmeft 
): roJioBKH c KotiycoM 2,no;Bceft /viHHe npo- 
4>nra>Hoft Tpytfw; 10, npH KoropoM Bsiecre 5 
' c cepfleMtniKOKf^l^HaHHwajor •nommMarbca v..-.- 
nerejtH 2 7 ;'\ 1 2*f 1 6^ 1 4 • 



He cmutcasi flaaneKHP-B : Tpy6ax. 



OflHOBpeMeHMO, 
c nOMOlUBlO 

£ Tones oft cuckmu. ( He* H3o6pa*<eHa) wacoc- 
^Ho-xoKmpeccopKbiM. Tpy6aM 26 coaaaioT-.v? 
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ob! KOH>coM + 2^TTpy6yrBxonHr ^ooMwpyiaiiHft 7 



t flopH c uapyacHMMjiiHaMerpoM, Hec(5xoaKMi>iM 15 
iuifl noJiHDfl iie4>opMauHH npo<J)HjtbHoft Tpy6w , 
lO.BHyrpH peMOHmpyeMoft Tpy6bi h o<5ecne- 
lL seimfl nnoTHoro koHTBKTa Mexoty hum. 



npouecct? npoxoMtfeHiw nonyca m noph\ 

pe3 rpytfy nocneaKflH ynepoKHBaercH or cmb- 

uueKHfl ynopoM 11.. * 

Hp flociMxeHKH paciuHpaicmwM KOHycoM . . \ 

ynopo 11 nocncAHMft h aera/m 28, 13,; 
h .15 TaroKe 6ynyr ncpCMcman^n ^^^S^^i:^^? 
Flo Bbccoae <J>opMHpyioinero nopna H3 ^Jwnpai^^^^i^^^ 
jieHHofl Tpy6u 10 flaa/iewie c6pacNBa»r;;|$|^^ 
npM 3tom non fleftcrBHOM cwi ynpyroft }$tf 
(JopMauHH npyxHH 27 h 28 icoxyxu 12 
h 13 ABwraiorcji HaBcrpeny apyr apyry h 
3aicnK)Hax>r b ce6ef ynnoTHHrc/tbHUG mqhko-? 
tu 14 h IS. nbcne aroro ycTpoflCTBojw^ 

B/ieKBIOT H3 CKBeOKHHM. . -^j 

ripe/uiaraeMoe ycrpoftcTBo KMeer npbcTywgfjj^ 
KOHcrpyKUWio, a npHMencHM© ero no3BbnHr^^t^:^/^ 
M36e*an> noBpeamemifl o6caaHoft kojiohhm^^ 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 1 1, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 1 5, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1 . 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 



[see Russian original 
for figure] 



[see Russian original 
for figure] 
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[see Russian original for 
figure] 
A— A 

Fig. 3 



[see Russian original for 
figure] 
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